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Abstract of JP 2001269188 (A) 

PROBLEM TO BE SOLVED: To provide a thermostable variant of a DNA polymerase B exhibiting an 
enhanced performance in PCR. SOLUTION: This thermostable DNA polymerase B variant suitable for 
polymerase chain reaction, is characterized by that amino acid(s), preferably tyrosine(s), is/are 
substituted in the Y-GG/A amino acid motif existing between N-terminal 3'-5'-exonuclease domain and 
C-terminal polymerase domain of wild-type DNA polymerase B. 
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[||*IM 1 ] IfiMOBMDNA^'J y 5~ tffcttN* 
Sj§CD3 , -5'-x^yjr?W7-'lfW'f^i:C TfdQcO ^ U 

4^\ 3Slffl0)KDNfcify * 9— fe'TfiSE^f— 7 

t -r* - u y 5— tf ayHKj&t: at tr 1^4 ssse 

[|f*if 2 ] *nS/y^m:3fS£M(R*i-PT5 

y irt 4 , if i ie«« b sdna*t y ^ 5 
lift. 

[3W&H3] Y^F. Y-^ifcJiY-HggaBES***- 
4. if^llEtS^BMDNA^ryy 5— *3ERffe. 

y K£ & s If *H 1 IBScW B MDNA4f U y 5 — K3E 

[W*ii5] Y-*N*fcj4Y-»ss«BE»s^rr4. if* 
i wtm bmdnajk u y 5— tfses*. 

[»*II6] lF«6*Euryarchaea*»fe»6<T.4. If 
;Rlf 1 — 5 vffu^ 1 IflBttW B MDNA*" 'J y 7— tf 

[|fif<Il7] If^M^'Thermococcus aggregansT^ff 

htih , m%m 1 — 6 «owfihj&» 1 ^tett^BSDNA^ 
yy^— tf^aft. 

[ If *H 8 ] »4lM<7) T 5 y W&ffl&Wgmfag DN A 

*° y y 5— tf «r s y Btffi^j 1 80%ja_hffli^c* 4 , I* 

1 — 6 CDl ^ix^ 1 IflBa« B MDNA*° y y 7— tf 

sen*. 

[ n$£ 9 ] if 1 ~ 8 (7) v 1 iBiett^^s 

JgttB MDNA^ y y 7— tf^M#:£ 3 — 4 DNA 3 

[if*ii 1 0 ] if *ii9ie««DNAS-#ti'<y y-o 

[|f$£ 1 1 ] m$g 1 OIEU^? ?-£<ktsBM 

1 mmw 1 2 ] if * ji 1 ~ 8 <r> \ vftvtt- 1 immco b 

fflDNA*r y y 7 --tf^gft £■ 3 - h -r 5 iHS^ « y a— 

Jf 1 ~ 8 <F>\ ^-ffxfy 1 IIIEtK<50 B MDNAiJ? U y 7 — -tf^ 

[ m *ir 1 3 ] eas*-£ja-$-4*:*>o . if 1 ~ s 

CO l vf ;hj&» 1 iIIBtfec?) B MDNA*° y y 5 — tf ^S#=£Dffi 
[ If 3cII 14] PCRR &ftt&tfl . If 3PB 1 — 8 CO Vi 

•ra* 3 1 ifflstto b mmkut y y 5 - . 

[000 1 ] 

AsK'J y 7— b^M#=t-M-f-S t<?5TfcS . Sf£Mc7)|£D 

NAtf? y y 5 — tf (i n *ffic7)3 ' -5 ' -x* y y y v r— ^' h 
y A y t c ^Sco.-k y y 7 — ^' k y -f y t oPbI^y-gg/a 



— ifttj ^TiiK^f— y <or s yiS^SM § fit ^ 
-So 0 %%£mMwktf y y y—^immmzm t 

y y 5 — t Jrb^-T . PCRRifiteJt 4 eafis&wif v * 
4. #3£njjiia^ tfi«BEJS (PCR) 

COfflKJO^ig^SJiEt V d B MDNA^f y y 5 - 

4. 

[0002] 

7;i-7U-ty yy (tsaE) attsfc 

ODNAft^ttDNA^yy 9— tfti. 20tfDM*SStt. ^ 

^■^dna*.° y y 5 — fe'vStt t x^f v y y ^ r— 
tsi9 wt«3EHf 4 ififS3&** 4 . 1 mdnajk y y 5 — tf 
(7<J1M Pol i) tzlfQ-^K, BMDNA^yy^— tf^o 

§tL4y wN°y®Fy-f y-tSB-sft^-rv^druni 

ger, V. , Lazaro, J. , Salas, M. and Blanco, L. (199 
6) EMBO J., 15(13), 3430-3441; Pisani, F.M., De Fe 
lice, M. and Rossi, M. (1998) Biochemistry, 37(4 
2), 15005-15012). BI (M^MM) DNA*f'jy 9— 
■tf T'ii . 2 ocoM«vSttOffil)s|* s N *ffi«3 ' -5 ' -x^r V 

yy i/7- tfFy-f > tc Scorns ycnmzfo 

h mf § ilfcY-WAt f-7(:fcV ^T^PMt'®; 4 , 
ttSDi§fiTV^4(Truniger, V., Lazaro, J., Salas, 
M. and Blanco, L. (1996) EMBO J., 15(13), 3430-344 
1; Pisani, F.M. , De Felice, M. and Rossi, M. (199 
8) Biochemistry, 37(42), 15005-15012). TdSBDNA*" 

yy^—- tf<5oy w77 9y'yy htco^Tti. ^-^K 

S§tLT^4(Joyce, CM. (1989) JBC, 264(18), 1085 
8-10866) „ Truniger^{±. Y-GG/A^f— ycnZmmM 

is X (exonuc 1 eo 1 ys i s) CO V ^-ftlfr £ ffi^fe^ 4 SJIM^ t 

m.t>*t&^b*. r^^-uyt-yr-'j^cofp&mmm 

UHktfV y 7— tZt,ZfflLTmML~C^$> (Truniger, V. , 
Lazaro, J., Salas, M. and Blanco, L. (1996) EMBO 
J., 15(13), 3430-3441). f£^(±. Z<7yf&Mtifi£S£Ztl 
tz (ss) DNA^^ y — y - fcPBffi LT V> 4 <I t , ^ 

— tf8Stt»ffif: xdr V y y 1/7- tfSttSPfi ^ilJiO 

[00 03 ] $f^Vl4crenarchaeoni7)Sulfolobus solfata 
ricus (Sso)^DNA*.°yyy— tftMLtti. ^*-DNA 

^tltz (Pisani, F.M. , Manco, G. , Carratore, V. and 
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Rossi, M. (1996) Biochemistry, 35, 9158-9166) 0 * 

. Y-GG/A^ef— :7PV)T 5 y«<7)5e!(SB»aWffc 

4 y^MffigCOTn-feS^t^^ - (process ivity) Sr^S-T 
Sdh^S^tLfc (Pisani, F.M., De Felice, M. and R 
ossi, M. (1998) Biochemistry, 37(42), 15005-1501 
2) 0 ^^T*U^-^r-^RB69 DNA^y^ 5— tf^JSAIl 
JtCarJV^T. TrunigerA>fi. jSffli: LTflWf 4 US 

^LTV^S (Truniger, V., Blanco, L. and Salas, M. 
(1999) J. Mol. Biol., 286, 57-69) 0 
[0004] 

mmmmtx o t-t&mmi *mi<nmmt. pcr 

fc. f^±tfcPCR'(4fg^^t" BMDNA^U ^ 

A#U;*5~feV)^S*Mi. Y-GG/Ar5ys^^-yrt 
teSSaSER**^*, *f^LV^^M(±Y-GG/AT5y 

tm^mttmnsmsmhtt* pcRtc&tts bmdna 

[0005] 

MOPCRffiftk ifcJiJ: 0«^DNAi(W^«B*fcfct-r 
ttfgfcLTSjg^ft&o 3 fee PCRttffiC0|ftl±i:li. 

[0 0 0 6] jff* LV>BMPNA?KU^5— «C»fWi. Y 
-gg/at 5 s B^Ef— ? rt^f-n ^ y COffiBfcSeHgEM 

*^rr-6 0 ^HJt^O BMDNA^IM 5— L 
[0007] 

SSPJcOBSDNArftU-X^— Euryarchaea. i 

OSFS L<{iThermococcus aggregans (Tag) ip>t>%t*i\. 
4BSDNA* o yy9— • t?^M#TfcSo WtjffSUV^ 

®fflS^80°C]^±T\ 1M X#*ifr94 kDatf). Tagi*£0 
BSDNA^y ^9— -tf<?5^S*TfcS e 
[0008] *56^KRLT(i, Thermococcus aggrega 
nsS*c?)BMDNA^y * 9— tffc!OV^TBIBfcK*r4 
fficOBMDNA^y^ 9— fe\ if i L < iiThermococcu 



s aggregansi*£DDN A*° y ;* 5 — fe* fcStf L T SJK^ffl R 
tt (80%JiLh) **rrBaDNAjKU^5— fefKfcStffl^ 

[0 0 0 9 ] Thermococcus aggregans ^5|tt7) BMDNA^° 
— tfi± . fficOThermococcusffli*^ B fflDNA^K >J 
^7-^H«LTSS^7SyiSMffl^tt^*t, DN 
A*°yy 5— tr^ffll^ffiiTo^ABlast 2SrffioTff 
EBUfc(Tatusova, T.A. and Madden, T.L. (1999) FEMS 

Microbiol. Lett. 174, 247-250) 0 Thermococcus aggr 
egans BMDNArK —if OfficOThermococcusaS*^ 

mwmmi f zm-&ffl\*\mz. 93% cr. ntoraiish 87% 

(T. gorgonariush 86%(T. furiosus) N & ±1**87% (T. 

spec. 9N7)T$>So Tag DNAaK 1 J * 9— tfcOPyrococcus 
«**^U-X9— -tfKSfTiffllnlttli. 86% (P. abys 
iih 86% (P. horikoshiih 86% (P. spec KODh JSitf 
85% (P. furiosus) X'foho S^&euryarchaeota^5ft<7) 
ffi^BSDNA^y^9— fcffclWtTtt. iOffi^fflR 
It. ^5ri^^>. 59%(Methanococcus jannaschii). 56% 
(Methanococcus voltae) „ 51%(Metanobacterium therm 
oautotrophicum) , j: t/56%(Archaeglobus fulgidus) 
-Cfohk%#i%tl&. crenarchaeotai3 ± t/V 'Jt 
7T^^i B MDNA^° 'J ^ 7 — tf t *W 6 ffl Rtt 
{i. 46%(Sulfolobus solfataricush 42%(Sulfolobus 

acidocaldarius) , 41% (Sulfur isphera ohwakuensi 
s) s 51% (Aeropyrum pernix) , 40%(Pyrodictiumoccult 
urn) s 43% (Cenarchaeum symbiosum) „ 38% (A'^fiJ^ 
7 r — i?TA) . fei t>39% WfW7r- >>"RB69) T 
254. 

[00 10] _tj*Lfc±'5fc:. Y-GG/A^Ef— 7ft^V^< 
0^c7)?^^^S^\ Sulfolobus solfataricus(Sso)fe X 

^^Sd^ y ^ 5 - -tf JStt (poi ) ts J: tfx^ y ^ 9 v 

T— tf*Stt(exo)CS,(JL3t^Ki. Tag DNA*°y^- 

-trto v^t f# 6 futras t ^ t — set 4 trcii* 

[ 0 0 1 1 ] Tag DNA^U ^ 5— tf^SflsY387FJi. Sf 
^M^Tag DNA^y^^— tftJtRLT. J:0^V^pol/e 
xoJtS^o Ssoj3iU r 029 DNA^y^5— tftOV^T 
fcR*«Ofta36 s l»63h.fc. ^M*G389A{^ 029 DNAaK 
y^^-^OMJEt-S^S*t{±iER«^#MSr^o 
% . Tag DNA*r y ^ 5 — fef 1 43 4 GH>A2fcK U ^ 

5-^«ffiS(I^:^ir^i^feS J fr4cofc*^Ls 029 dna*° 

izmH £tl&. Sso DNArK y * 5 — tf«OSE»*^*& 
(4 . x^f y ^ v T— r n-fe ^ tf -f — 3&*3&ffcL t . 

^^^tfc BMTag DNA*°y ^ 5— tr^)^M#tlifJW> 
^tUkfr-ofc. Ut#*oT. Y-GG/A^tf— 
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[0012] Wthfc^ Y-GG/A^Ef— 7(4DNA^U^5 

V> § ^<7)DNA^ "J ^ 7 — fe'tCfc \ ^X 4. 6 pol 
/exoJ:bO'M±. *#MtJ:4Tag DNAdCU^C9— &CD 

££>fc, Y-GG/A^— ^TCIUCfclt&BMDNAjKU 

txiztmznx^^w *o±* P o\/exottcr>mt 

b. PCRl=ti{t5DNA^U^7— fe*ttSg«l*J±i:, OfiHC 
J4fflMI!Bffe& i: S:l^ Wifcf, S^*¥387HI4|p4afcifc 
LTpol/exoJ:b<0^tt£^$&V^«<7). PCRfctsJti* 
C9ttffitt|ft|±L/t^4. £^f-, Tag DNA#>J.X5— tf 
C9^M#;Y387Nfc J: t>"Y387S ^ o WC (4 . ,'£^«S* 5 5r 

[ 0 0 1 3 ] Tag DNAsfflT;*?—- fe'^SfttOV^ 

[0014] SJ^Mi3 4 t/ggMMTag DNAsKU ;* 9— t?. 

Tag DNA^'J * 5-*«»£SP* fcSSPSIMSWB* 
jSttfrfflSgU ^WLfc (HI ) . DNA#y*5—tfiS 

T DNAii? 'J ^ ^ — *Stt#if* l-TV^S ( 

387F) , ii) m\tfv*7-&&&tfm£Mtmnx"$> 

Y387WfcJ;tA'Y387H) , fcitAii) DNA^° U ^ 5— tr'vStt 
!W5TLTV^4SEj|* (^M*Y387N. Y387S , G389A) 

[ 0 0 1 5 ] X3r y 5 ? 1/7- fe'SffiiHSt^J 3 (c£jtt 

;*di!S*ufc. i) W^»WfcR*Z>xdf-V 

5 ? T — tfStt*Sr«ESft; ( ^S*Y387F . Y387W , 
Y387H) . tJi^ii) H^H*fcittTi^rVjf^l' 
T — fe'vStt^'ti^: L T C > £ ^Mffc ( ^M#:Y387N tj 4 tfY 
387S, G389A) X°t>h» 

[0016] %H>tiA:tf i JX 7— &iS i &bx.*VZ7U 

T— t'vSttO-r— ^^A>, WS14(pol/exo)c7)it2:Tag D 
NAxK'J ^ 5— tf<0SF^B*i:3E^»*fc:o^T*ft 
£ (01) . 3m<?ygMW (^*Y387F, Y387W, Y387 

h) iiiaftw)j:Oftv^\ twtzittmmnp 

ol/exoJt£*L.fc. 3i«fl#; (^MftY387Ni3 4t/Y 
387S, G389A) i4»£3?g£S(WT) b Jt^THJ^rtH^T 
L /2po 1 /exo lb L „ 
[0017] PCR'|4fg 

PCRRKffltaaMk US'* . y ^ r — «fT\ Sf*M»*t 
3E^B«* ADNAfc*«-4PCRfc« Lfc . ^M#G389A 



( lpmol) «P«SrfflV^ici^i5^-r«^^* 
<opcr«Hj * t> 6 Lit . dnas w OS $ 3&**rfc:-5fi 
T, BBR«ttffifcl6**±tfc (02) . lpmol o^f* 
Y387S. Y387Nt?tf4G389A£fflVvC3.3 kbyy^^yb 
immtX o b LT4>. PCR*«i4o7t<#feix^ 

ofc. lpmolWlf^MDNA^'J^^-HftiSS^.O kb 

«77^yi £t«lf -f-s i t 5:3ti»o . — s\ 

^M#:Y387W, Y387Fi3 ±t^Y387HiiS§^'7. 5 kb«7 7 

^yhSiMB^-iikj&^Sfc. SfflafcUT, Taq dn 

A*f U ^ 5— b'. Pwo DNA*f — itXExpandi » H 
igh Fidelity PCR System (Roche Molecular Biochemic 
als)S:ffifflL^. 

[0018] Pd»«fc:*iv^*ft*#»*ia* 
ffl V 2 kb 7 9 ^ > b JMS-r £ t (C J: 0 PCR'ttfg 

T 2 kb? y > V ZWffith - b ifiX% tz . ^S#:Y3 
87F , Y387Wt> j: VY387H{iffiffi $ tL^#S^40#/-9- 
^ fVX-m. 77^>M iftM L , SES*Y387W430# 
/^^/k-CilW**(l-f*ifc3^*fe <H3) . 
[0019] x3fyjr?P7— t'/n^yhr^- 
Pfgoo:^ y ^ ^ T— fe'Tn-fe ^h"^ < —\X^> n° U > 
17 77" (hepar i n trap) WAZ%r3 < HHTiffl^/t (Redd 
y, M.K. , Weitzel, S.E. and von Hippel, P. H. (1992) 
J. Biol. Chem. , 267(20), 14157-14166; Pisani, F. 
M. , De Felice, M. and Rossi, M. (1998) Biochemistr 
y, 37(42), 15005-15012). — 5gi ( lpmol) OTag DNA 

TT\ 5 ' -DIGgH24mer7r "J ^5 9V^^-Yb ft(C68°C 

i^y ^ u^-?- h"{4Tagp*tcj; ->xmmmzftM 
ztuz (mmm. 04, i^-y r-j > . ^^y> h 

5 'y rffifOMBBIi, »*tf0*S^mfc:A^N- y y t MnCl 2 & 

aairf-sifctiaEstut (iwtsiH, H4, v-y 

B) . m-«of»HlM6«o*fr {Um*Wsk^*khfzWz 

mm(0$&&mz<^/VJ ybMnC\ 2 %mJiU) (C±D. Tag D 
NA*.° y ^ 5 — te* t <t 4 * y 3- ^ - FOXdr V Z 9 
^Xj&i'^t-^! (H4, >-A) „ 2:n^<7)P* 

X , >j-y^^^l^^H{4|Simffi (8 nt) t^MlfSn 
Jt. 2:^2: t (4. c\tlt?<?ffimcr>3i*fVZ7l'T— ¥?° 

[00 20] Thermococcus gorgonarius DNA;t? y .X 9 — 

Ltffiiiit. 2iop«{4^^y>'<7)^T-r24 

mer^- 'J 3"^ ^ l^^-f - F ^15^ftR J; 0 ffiV ^ >J d J 9 
V^V^bfiMLtz (H4. y r-j ) . o 
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(11 nt) m&bt>ixh (H4, V-y r Aj ) „ 

[0021] 

7— ^'^O^TiPJlSL^o FreytSuppmantCj; Ofg^S 
*X/£. PCR^^-X t LtzftM&T -y -fe-f SrHiffl L?t (Fr 
ey, M. and Suppmann, B. (1995) Biochemica, 2, 34-3 
5). pUC19|j|#frT-fe^pUCCI17 (M&ltlac 

^t-ri>^^T'$. £ (Barnes, W.M. (1994) Proc. Natl. 
Acad. Sci. USA, 91, 2216-2220) . PCRti 9^*£:*X 
£ 1 ac I cr>mmzmi,Z „ 1 acZ a 563El<50jfP*IJft?l^ t <£ <?)f*<?> 
HtEtt/3-#9? r-i^~ fe'P* (X-Galfg^TI^- r-± 

[0022] 5 HKOSlJ^CO^OfeCiiV^ . »£fflTag DN 
AtC3V^-C«¥±^X7-W5.0X10- 6 T"$>o^. <I<7)iS[ 
ffi(4, |Blit<7)|ISIT1IIJSL^ Expand" High Fidelity P 
CR System (Roche Molecular Biochemicals) cO^pfejX:? 
— ^1.8X10" 6 tTaq MMtVsty— fe*(Roche Molecular 

Biochemicals)(?)¥±^X7— ^1. 3 X 10" 5 (T>^^o&Zfo 

f—^cn^'om^tn^tztsbiz. Taq WMfV^y 
— tfCOaiS^tLfcX^— Tag DNA}K'JP<7— te*& 
J: V-e cO^P#:coa!l^ § ix>t x 5 — spTPJ o ;t fS! £ 7° a 
7lU;. S'JfflCOmttfcV^T. Taq DNA^U^7— If 
cox ^ —$5(41 . 2—3 . 05 x 10" 5 OSEHTiStffc: L £ „ 

[0023] H5(i, Tag DNA^U ^ 7— b'C0iP±aP 

^p#;(Y387W. Y387F. Y387H)OX9— *54. if 

^ V * ? I'T— - trgHtJ^**: LfcSB**(Y387N, Y387S) 
liftHife^rtFitfc (15). ^K#=Y387N£J;tfY387S 
co^ix^— ^(i , 3 x 10- 7 i t/"6. 2 x 10- 7 

[0024] ^29 DNAjKUj* -5— lft3 J: t/Sso DNArKU 
^7— fe*t*TBgWt, Tag DNA*fU^5— fe'tiPCR^jiL 

P*(Y387F. Y387W. Y387H)(4, PCRttf£cO|£j±cO(i;^ 
fc, |3|«^Dtfc{i{3^<Ot)-f : ^(^ii^L)<:DNA^ > U .x 5 

[0025] ^HJKTv-b-^ fctJV^T, ^Pf£Y387F. Y 
387Wfc «t VY387HCOX 5 -*(4WS t^-ffc L3: V ifi 
frfriiz. Z\mzMLX. ^S#:Y387Ni^(4Y387St4J; 
D it V ^X^r V if ? P7* — fe'iSttSrTK L . ^H^'InJiiL 

[0026] $ fefc, *»BJcOiSSii:. ifi^yn- 

[0027] ifc, *«ffico^«li, »^M<?)^Stt 
B Wmktf U .X 7 — fe't (4 N 5t31sC0 3 ' -5 ' -xdf V if ^ U 

T —t? K * -f y fc c *ffico*- u ^ 9 — <f T« ^ -r >- i: oia 



t^Y-GG/AT S/l ; Ef-7*qffitl,>!|5, KENAsKU;* 
i t Sr^i: f£ , PCRlc® L£ BSDNA* D ^ 

5 — t' £ 3 - H -? h DNAfab o 

[ 0 0 2 8 ] #f i L< S4. ±fEC0»£SDNA{4Euryarcha 
ea , J: 0 if i L < (4Therraococcus aggregans (Tag) ^ J t 

^.ifi^OixJO, pET14b/15b/16b/19b (Novagen) ; pRSET 
(Invitrogen) ; pTrcHis (Invitrogen) ; pHAT10/ll/12 
(Clontech); pPRO Tet.E/tar.A (Clontech) ; pCALn/n-E 
K (Stratagene) ; pGEMEX-l/-2 (Promega) TS> £ . 
[00 29] § *^Bgo±H{4±IBO<^ ^-S 

6^7?— b mft-&ir&?z±mMVL.2l . BL21 (DE3) , BL2 
KDE3)ptysS, Bt21(DE3)pLysE, DH5ocPR0. JM109(DE 
3). T0P10T^£, ffl^f556SJ^^— (CJ6tT, fife 

[ 0 0 3 0 ] Tag m\#V * 7—-V$:$mt&$BMiZ-W 
tfk^-tf-yy'Mt^ Deutsche Sammlungvon Mikroorganism 
en und Zellkulturen (DSMZ) (Mascheroder Weg lb, D- 
38124 Braunschweig) t^fEL, SiES^DSM 13224^Jg 

[0031] *%BJto$^^£±S(4. ^f&HJitcJ:^ 

[0032] tm^mmmm^mm^im _ 
mm. 

HI : -&mWMZ)ift&. Tag DNA*fU^7— trfcit^ 
•£<7)^Sfls<?3ffl*f Bto? U Jt 7 — ffifi (Pol) $3 i 1X3' -5 ' 
-Xdf V ^ x U- T - -B "JStt (ExD)*^LfeHr*4. T -y 
m 2 ts it/ 3 fc3B»Lfc i o tefr* 

-3^. YStt(4, if^MTag DNArffU^^—tftoV^tff 

[ 0 0 3 3 ] H2 : Tag DNA^U ^ 7— fe'^*Srffl^ 
Tfi : ^-o^PCR^^L^HT'*-S>„ Tag DNA^fy^5— fe* 

( lpmol) Sr. ilMt LT^lOngcOADNA, 
Lfz^cr>yy^^yh^hfz^-tXo tfSft L7"c30pm 
olcor^-f V— b s 200^M-focOdNTP^ irjfjiS^ 
PCRV < 7 7r-t ftt^MSO// 1 fpTJ y* jl^— b t 
fc. R)iE«494°CT10ft\ 57°CT30^\ 72°CT'3.0^-(A) , 
4.3*(B) 4fc«7. O^MOiOffftBSRS^lO-tf-f i?^, 

T#*i*IH*2(»/if->f ^;^ft®*LT20-^-f 
=5rofc. PCRf*. S^ltO-tfy^Vl-^nr^'a-x^Vkm 
MjrlclftfcWL^o M?S^lE««^-i4. 2.5t«Taq DNArl" 
fe\ Pwo DNA^U^ 7— tr'4^{4Expand™High 
Fidelity PCR SystemSrfflV^ #1— ycO^B&Mt-^ 

[ 0 0 3 4 ] H 3 : B#p B TO#W^ y ^ 9— tfaMTRIB. 
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^ ^2kb pcrm^i Sr^-r 1% r#u - x yti-mMMmcom 

lpraol^#Tag DNAtKU^^— -fe*SMffc*>fc(i 
Sf^MBMRSr. 10ng<7)ADNAh. 2 kbODNA? 5^ >" b 

* i> fz $>-t X o tzmt Lfzy° y >f v~fe >y b coa^iftt 

MJE^2IH^M^)gL^ 0 
^fJJ^^—>^Pwo{i. fcfHSRJEi: LT£02.5U£OPyroc 
occus woesei DNA^KU^^ — 1£ (Roche Molecular Bioch 
emi ca 1 s) T$> h c #^ /l^raHfflCO !✓ — ^ I ±4H^M V — # 
—VI (Roche Molecular Biochemicals) e ff^^S 

[003 5] 04 : 3'-5'-x^V5(^l/7- tfTn-t?^ 
tf'T-f — o KUtfcTag DNA#y*5-Hf3»tt*l2<?) 
±»fc^ 0 (305^BI>f y^fA^— 5^3 V) t 

LTTgo DNAtKU^^— t?£ffilfiUfc e »£3U3±U^ 
PM^OTag DNAtK y ^ 5 — tf<?DKJiSf4 . 68°CT* 1 :iHH<?) 

71/^ y«te68x:*C4#IBBT 5 Sr^fc, V 

— yrpj : ^fHg^jiB (-f ^H>^:t^)24me 
r 5'-DIGfIIKT^-f V— ) : +«JVJ y<0 

(HHt«IH) r Bj : Hfrztffi 

V r Aj : BS^aSJuat^^U y£MnCl 2 £3sJn 

[ 0 0 3 6 ] [1 5 : Tag DNAtK »J 5 — fe*^M#tf>#JI 
ffi 0 Taq DNA^y^^-^S^JKtSLTTag DNAtKU 

ffi 1 ti . TagDNA* 0 U -X 9 — tr flSTaq DNA*° U ^ 9 — 1£ fc 
laltx^-^Srtorfc&Sfft-S (WS 1-3x1 

OTaq DNAd?lJ.X5— tfJ: Offi^x^— *5^"£f:£R 
»{±2-5 0^MiU^H»*^*^^¥ 

MflSt LT. Pyrococcus woesei DNA^U^ 
9 — -if' (Roche Molecular Biochemicals) i3 J; ^Expand 
TH High Fidelity PCR System (Roche Molecular Bioch 
emicals)£ffll^i ( riaq/Pwoj t TTaq/HiFij ) 0 

[ o o 3 7 ] sis : mmLf^m^yr^m^vs-Pk 

GEy;HISeia»»W. ljugO^MttSlOZ SDS-PAGE 

— ; WT : Thermococcus aggregans gf £SfDNA;tf U ;* 5 — 
-fc?;YF. YW. YS. YN. YHU\ ^ni^y3S7<7>QMrC J ttl 

%ti?*—)VT*7—y. hVThyry, ^ ] jy, rx 

riy^y^ tx^itylzmWkZtiX^^&nfccD^mifcT 
$> 9 . GA{±Thermococcus aggregans DNAtKU J* :7— 1£<7) 



[ 0 0 3 8 ] H7 : £ttWx^y)f?l/7- *fT>y*r 

X DNA4J^F* V— # - Sr ffl V * Jt ( DNA^M V - * - 1 1 (M 
Wllh RocheMolecular Biochemicals) a 1 /ig^OMWI I 2: 
lpmol£D#Tag DNAtfLM^ — t^Mfttftfc. 200^M 
^dNTP£7)#ftT(A) £ Jtii^ftT(B) t65°CT* 6 ^H>f y 

K ^ N° ^ ® COSttffJ 5 >- ^ ft W 4 . G A> YN > YS > YH> 
YF=YW=WTT^^o 

[0039] H8 : euryarchaeaio J:t/crenarchaea(7)B 
MDNA^U ^ 9— tfCOT 5 StmmcD^MTyj ?<yh 
fy£>mm^flfz , Thermococcales g (order) B MD 

na^° U x y —^co^ty^y^-xmn^- y „ Y-GG/A^E 
^^#024T 5 yK^Ofl^i^ClustalW Software? 0 
rt^^y A (Higgins, EMBL Heidelberg, Germany) j: 0 
StfLfco ^T^Oarchaea BSDNAt^U ^ 5— tr tfeV^ 
TfiWS#LTV^4TSy» (Y^G/A^f-7CM) ^ 

f336*ts ny-fe>^Xffi?iJ r E — RR-R G (Y) -KE-EE — 

LWE-j &&&tZ>ZbiP'C%Z>. ^c7)ffi^iJ{i:Thermococc 
al es @ h ^:DNA^° V^y — ■ colE^J * fc: Jlv 2 
ft. ^nt^DNA^y^^-^O80%Sr®i.Sffl|5ltti: 
-^Sfc^S o crenarchaea^T'^'SSulfolobus solfataric 
us s Sulfolobus acidocaldarius^ Pyrobaculum islandi 
cum^ Pyrodictium occultunu Aeropyrum pernix. Sulfu 
risphaera ohwakuensis<7)I2? [ h Xtfi^^K O^^^eurya 
rchaeaST'fcS Thermococcus ( r T.j ) s Pyrococcus 
( rp.j )^ Methanococcus( r M. j )<7ytBffl<7)Ty4 *y 

[ 0 0 4 0 ] H9 : ffimi-»*STag DNAzKU^^— 

1 : E*-^Y13030 ) ^z^^£th 3icr>4 ybu yifipmz 

X ^Wllii^tLfzWiehaus, F. , Frey, B., Antranikian, 
A. (1997) Gene, 204, 153-158). PCRfiOHfc. 757 

yffiSJ* (^^ffl«^) Ji. L3F. A404T. S410C^i 
ta492HT*>So 
[004 1] 

mi^mm^mzmm^te i mag dna*c u * ? - ^ _ 

Tag DNA*° 'J^7 — tf(polTY) COmi^^^n - " > 
K1uCIEKS*LTC^S(Niehaus p F. , Frey, B. , Antran 
ikian, A. (1997) Gene, 204, 153-158). ^ilTOTa 

ET15b<^ ^ — (Novagen) t^7^ U-^yy-fh ZkltZ 
.tOff^fc (f#^ilt77XS K«pET15b-TagPolfc 
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[0042] z<wa®v&m't6$mmi* s y + 

? — vmm%.mtz ± o ft* . 7^7-^77^?- 
a» «MWt» 3&HHiaHa<ottioo bp±sw)ffaifc— 

r K pn-fwj PolTyitfe^WKpnlfWRBaiffi 

5'-GCAACCTTGTAGAGTACAGTGGTACCTGTTAAGGG-3' 



[0043] sa^tjs-^- 1 



Kpn-Fw 



K8R 



XagY387F 5'-GCCTCTTTCCGGCTCTTTTACGTATCCTCCCAGGAAAGTAGTCC-3', 

TagY387H 5'-GCCTCnTCCGGCTCTTTTACGTATGCTGCCAGGTGAGTAGTCC 3', 

TagY387N S'-GCGTCTTTCCGGCTCTTTTACGTATCCTCCCAGGTTAGTAGTCC 3', 

TagY387S 5'-GCCTCTTTCCGGCrCTTTTACGTATCCTCCCAGGGAAGTAGTCC-3 , 3 

TagY387W S'-GCCTCTTTCCGGCTCrTTTACGTATCCTCCCAGCCAAGTACfCC-J', 

T asG389 A 5' -GCCTCTTTCCGGCTCTTTT ACGTATCCAGCCAGC TAAGTACTC03 r . 



PCRRJE{±. Expand™ High Fidelity PCR System (Roch 
e Molecular Biochemical s) Jffll^to7n/7 At 
mmtfz : 94°CT'2*f*. 94°CT*10g\ 55*CT30fJ\ 72 
°CT30fJ?^30^>f f§6;hJfcl39 bpyy^xyh* 
MHSBlaKKpnl t SnaBITi^t LT101 bp 7 9 ^ > h £ 

- ix£»B«K P nI fc SnaBI-dlWfc; LXiMMZ Lfcp 
ET1 5b-TagPo 1 t3S JS $ -frfc . ^ U - y -f fcDNA^ 5 > 

SIlS L <> 

[0 044] ^W^ftfc^HS-frSfcft, ±MSBL21 
(DE3) SBB&Srf&K? ^ -pET15b-TagPol L 
£ . 100// g/ml COT > t°i/'J > £1f t ^LBt§tfil5ml 



3 — 5 



au-~^mUL. QD, 



6 0 0 nm 



=0.3i:3r&lfcT 



tgM$*/^ iHfi*§*a<7)T U n — b (10ml) 2r 500ml £DL 

fc. OD 6 0 0nttl =0.6T*IPTG (JfcRjftK: ImM) fcjfi&uLT 

^Kd^iOWBa^EWKL. 50mM Tris-HCl/ P H7.5. lOmM 
KCU 0.5mM EDTA. 4mM MgCl 2 . 5mM DTT^tSSiSLfco 

M£*±t«^mu ffl»«jm%^8o°c^t is* 

IBJlflRLJteo MMWr&T&'kftlfe (30,000xg s 4TTC30 
KiOflXOBft^fco _ri#2r. A>y:7T— A(50mM Tr 
is-HCl/pH7.5. lOmM KC1„ 4mM MgCl 2 ) TTflMfcLJtBlu 
e Sepharose 3G-A# :7 A (Pharmacia) t77°7 Lfco 
^yy\°^a«0.01— 1.5M KCl^lE^ffl^TjSajUfco 
MttB^T—A'U 20mM Tris-HCl/ P H7.9. 5mM >f 5 

— T^ffi'fbtfcNi-^rP' — (Novagene) tfy7 

/^TT^-fU 0.005— 1M >f 5^VWW03gK£ffl^ 
T*fflLfco iSttH*£T-/l/U fiH?A^7r — (50i 
M Tris-HCl/pH7.5. lOOmM KCL 0.5mM EDTA. 5mM DTT. 



50% ^>J*u-;lO fcttLTiftJfUteo HWJiSDS^ 
ma»A^^^*^J:^t^t;^fLTv^ (H6) . 

[004 5] HSfeff!l2_ 
DNArf? LM 5 — tfCOjgttU . DNAS^CO a - ( 3 2 P) dCTPO 

ro9&**fflis&f-*£ fc-cw^. Kna-&ift(50jui) 

fi , 5 ju 1 ^10x TagRJ&> ^y7T — (lOOmM Tr i s-HCl / P H 
8.9 . 750mM KCL 15mM MgCl 2 . lOOmM CHAPS). 200^M 
-To^dATP. dGTP. dTTP. lOO^M dCTP. lmCi a- 
( 32 P)dCTP. lAig^)M13m P 9 ssDNA (0. 3//g^)M137°^-f 

2.5-15fmole) TfflV^T GKJESr^V^ T±MB 
S*^:LTPwo DNA^ o y^^— tfSffifflL 
fc, DNA/T^^f V— a-^flj^iWH^itii. 277.2//g^) 
M13mp9 ssDNA (Roche Molecular Biochemicals) b 156^ 
g£9M13lE£lJ#ygJBT 9 V- (17mer 7 * V- K7°7^f V 
— , Roche Molecular Biochemicals) b ^55°CT30^^ 

Mmv. <kv^^tL%m&^b3oftm%}$Lfz« 

[0046] T v ^4 K!fc%65°CT30ft 4 y^^—h 
L. *±T500/zlcO10!E TCA (4°C) £3sJnLT ffihS 

- (Whatman) TiriiL. 7^7^^-5*5% TCAT'3 0^ 
Ls 2w\<nisy+V~ismyffifo^B*t^y?—\ l z3: 
m\mLtz, lo^yMi 65°C. 30*T«^f§tt%« 
t^lOnM dNTP^a^jatf^C^fcS^SHWOMf: L 

[0047] 1»J3. 

Sttfc-PV^TCOT^^-f : 3^K300ng)^P* (^5J2- 
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JlDNAfc^c 10 mM Tris-HCl/pH8.9. 75mM KCU 1.5mM 
MgCl 2s lOmM CHAPS^#^N^y^r-^65°C. 4^1 

f g * v f - 1- - y 3 y # y 9 - Tt t i I L o 

[0 048] fflt*T7-fe^t(J, 3'-5'-X^V^^l^ 
T — e : JStt 1 5 ' -3 ' -x* y * ? y T— tfiStt t SrIEL< 
ESIN" £ cl f; AST § , Thermococcal esCO B U ^ 

? — tf tct 4 . 5 ' -3 ' -x* y 5 ? ^ r — ^ismmmmw} 

F.B. , Kumar, S. and Kong, H. (1996) Adv. Prot.Che 
m., 48, 377-435), LfctfoT, 1#6*lJtttJ±3'-5'-X 

[0049] 30cor«y-fe^tCt5V^Tli. 1 v&<Qft=Hk 
V — # — II (Roche Molecular Biochemicals) §r „ KIF. 
fclWIt^^^^T — 4* T\ 5U<7) mm t ft (c 200 JUL n-t^ crm 

[0 0 5 0] 3'-5'-X^y^^^r-^Tn-tr^b^T-^ 

*/Ta£ffl^fc(Reddy, M.K., Weitzel, S.E.and von H 
ippel, P.H. (1992) J. Biol. Chem. , 267(20), 14157- 
14166; Pisani, F.M., De Felice, M. and Rossi, M. 
(1998) Biochemistry, 37(42), 15005-15012). lOmM Tr 
is-HCl/ P H8.9. 75mM KC1, lOmM CHAPS& ±1X0. 5pmole<5D 
5'-DIGfg|i24mer^- U =f * 9 Utt F 
(10// 1) 9 7— F*JT*68 0 C. 1 4HSR%ja* 

Ttsixfc* «pfc£ fc*>6=3rV^Ri5. lpmoKOHSt^SK 
fcftfc68°CT'l^Tl--f y^^-F Lfco MnCl 2 (ft 

siais 4mM) fwjxmtems. imM)^m\\Lx^ 

^T-(80% ^A7 5 F\ lOmM EDTA. lmg/ml 
7x7^/1/^, lmg/ml y^J — )V) £ 

MnCl 2 *JK8Ptfc 0 lTyr^£90 < C*C3#^ttU 17.5% 
iifc^Wc. y;i/*iEtcffi«Lfc^>f nyR(Roche Moi 

ecular Biochemicals) tcy'n 7 7" ^ y^' L s 7n 7 F 
Mm**COiSHH»t^^TCPD-Star (Roche Molecular 
Biochemicals) CiDSfe^^o 

[0 0 5 1 ] MftM4. 
lad 2: X b L Jt PCRJSUBT y -fe >f 
*^#^(4. FreyfcSuppBaimtCi (Frey, 

M. and Suppmann, B. (1995) Biochemica, 2, 34-35). 

^f&{±. pUC19i»*T*4pUCQ17 <«IBttlacI«*hB! 
T&S (Barnes, W.M. (1994) Proc. Natl. Acad. Sci. 



USA, 91, 2216-2220). PCMZ ± 0 IS»£*t£ lacing®* 

, 1 acz a comRcommm t *<o&t?>mm/B - 
$ j ? f is F—mmmmz t £ s> u z nmrnm- 

[0 0 5 2 ] pUC19CO*^Bflacia^*lacI^CO^ 
ttn t°-TB»-r S 178b P ^PvuI I-Af 1 1 1 1 7 5 

^ yb&, lacl« S3 — 41121bptf0DNA75^ V 

7°7XS KpUCIQ17(3632b P )T^«te«f T>b° 
^ y y (100jug/ml) ^X-Gal (0. 004% w/v) ^tfLBTV— 

h±^afe(LACI + )nox-S:^^o PCRfiOfctot. pU 
CIQnSrDrallTi^bUTiSttii^t. 1 *3tl410ng<?D* 
LTffl^fc, PTT^^f V-(4-e<7)5'*^fcClaI 
-roBrMfi^^r-rSo *Urf3f^l^*^HCla33 (34mer. 
24ffl3&s— ft : : 5'-AGC TTA TCG ATG GCA CTT 

TTC GGG GAA ATG TGC G-3' )t5 U =f5 ^ Vtt F 
Cla55 (36mer. 26fB^ — St : IB^J*-^9 : 5'-AGC TTA T 
CG ATA AGC GGA TGC CGG GAG CAG ACA AGC-3 ' ) (43493bp 

^ 5 — b'PCR^ y 7 T — tfT 1 * fc(4 5 pmol CO ^ y ; 
W^rfflv^T. »H8Rjei:LT2.5U<0»*S-frtfJH 

4°CT10&^tt. 57°CT'30^T^-yy^\ 72°CT 
AfttOto&kL* mmizibtXlS, 244fct4301^>f 

[0 0 5 3 ] PCRft. *S«ftc7>iRM*OD 26 0nm T* fc(4 

*;PAaajCA^tfco ClaITimtL5tS. DNA^^^V 
ybSr^SffflT^n-X^TfflStTto Rapid Ligati 
on Kit (Roche Molecular Biochemicals) ^ffi^>TiSIS 

fcjltSttT7XS F&fflV^T. Hanahan^$gt^fcfe 
D(^(Hanahan, D. (1983) J. Mol . Biol., 166,557-58 

o). ±mwm5a%&wMmL, ±E^0LB Aw/X-Gair 

fife(7)^n--S:i^^ 0 KeohavongfcThilly (K 
eohavong, P. and Thilly, W.G. (1989) Proc. Natl. A 
cad. Sci. USA, 86, 9253-9257) tCj: V^ZtltlWB&l 
JfU^ : f = -InF / d x b bp^rffi^T. bp^fcO^X 
9—* (f ) &*^ 0 F (4efeun--coi:t 

* (ae^O^/^^o^) TfcO. d iiDNASa 

t-^^b^. 2 d =T^ FT FDNA/-Y y/7 FDN 
ATftO. b i41adjie^*S6fI^^X(1080bp)^ 

012 (Provost, G.S., Kretz, P.L., Harnner, R. 
T. , Matthews, CD., Rogers, B.J., Lundberg, K.S., 
Dycaico, M.J. and Short, J.M. (1993) Mut. Researc 
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h, 288, 133-149) o lad^DlOSObp^-TV V — r4 V? 

— fcOl^Ttt#JttAtL*36^fc 0 £if£6. Taq 
DNAtKU ;* 9— . PCR^Tffl^ 6«f U ^ 

[0 0 54] mWM5_ 

PCRJi. Tag DNA^ o y^^-^fcJ;^^^S*^^^ 
ftjS^Lfc^y^r-. t^^fe. 10mM Tris-HCl/ P H8. 
9. 75mM KCK 1.5mM MgCl 2 . lOraM CHAPS. 200 juM dNTP 
*-Ctf=3rofc 0 lOngc^ADNAJMMfc LTffifflU 30pmo 
l^cDT^KV- (20b P . Hfa<so*Stfo«ftr**^- 

A 1 (=aSBW7=J-y— ) : 5' -GAT GAG TTC 
GTG TCC GTA CAA CA-3' (K#|##10) . 
A 3. 3 : 5'-CTC ATC AGC AGA TCA TCT TCA GG-3' (E5'J 
##11) . 

A 8 : 5' -ACT CCA GCG TCT CAT CTT TAT GC-3' (E?0# 
#12) . 

A 9 : 5' -GAT GGT GAT CCT CTC TCG TTT GC-3' (K^JS 
#13) . 

SrfflV^fco A3. 3. 8t5j:tf9Ji. filfW.3kb, 5kb 



2.5u^*tsHS*) t-frtf25jui«oa-&«2*jnifc. 

^T^MJES: 2 HIMfSUT^f^^^o ±MB«2400 GeneA 
mp^— ^EiM — (Perkin Elmer) TUttLfco ? 
;l^fefrti. 94TTT24KJL 94*CT"10#<^tt. 58°CC30 
%ayr^~ ij 72 5 CTWf«l£r 101M ?7bh Lfco 
ffmBHi*ft<?5«3tJ: OSEifc (3.3kb£)»^3&*3 
4h 5kbfiO*^3&J4.3*. 7.5kb^f§^7^) 0 
Ph1£20#/1M :?/W£WStr LT. Mtf)20lM ?)V%m 
SfiLfco ftf*t72°Cr7^RjES^5t. lZrtfn-J*^ 

[0 0 5 6 ] § TagstfD-* 9— tSESttc^PCRttffi 

^ft_tfcoiva± s ri^afl^pcRj rfcW-^fc, ± 
IB<^ i5CA DNA^j^ 2 kb 7 9 > b £ tfflg § 0 
^tl^^UKTii. PCRc?)ff^ia2raPBWK (90g\ 4 
0#\ 30#> JfflBU #BP*KoV^T2kb75^yh 
S»K^4^fc-^ft»/hff«^BIt9lSUfc. TIB?) 

A 1 (fIW7t7-P77-^7-) : 5'-GAT GAG TTC 
GTG TCC GTA CAA CA-3' (IE5*J##14) . 
A 6 ( >J^W77^V^) : 5' -CTT CAT CAT CGA GAT 
AGC TGT CG-3' (IE#I##15) . 

[0057] 



SEQUENCE LISTING 

<110> Roche Diagnostics GmbH 

<120> Mutant B-type DNA polymerase exhibiting improved performance in PC 
R 

<130> PA01-077 

<140> 

<141> 

<150> 00105155.6 
<151> 2000 - 3 - 11 
<160> 34 

<170> Patent In Ver. 2.1 
<210> 1 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificial 
<400> 1 

gcaaccttgt agagtagagt ggtacctgtt aaggg 35 
<210> 2 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificial 
<400> 2 

gcctctttcc ggctctttta cgtatcctcc caggaaagta gtcc 44 
<210> 3 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificial 
<400> 3 

gcctctttcc ggctctttta cgtatcctcc caggtgagta gtcc 44 
<210> 4 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificial 
<400> 4 

gcctctttcc ggctctttta cgtatcctcc caggttagta gtcc 44 
<210> 5 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificial 
<400> 5 

gcctctttcc ggctctttta cgtatcctcc cagggaagta gtcc 44 
<210> 6 
<211> 44 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Artificial 
<400> 6 

gcctctttcc ggctctttta cgtatcctcc cagccaagta gtcc 44 
<210> 7 
<211> 44 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Artificial 
<400> 7 

gcctctttcc ggctctttta cgtatccagc caggtaagta gtcc 44 
<210> 8 
<21i> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: Artificial 
<400> 8 

agcttatcga tggcactttt cggggaaatg tgcg 34 
<210> 9 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificial 
<400> 9 

agcttatcga taagcggatg ccgggagcag acaagc 36 
<210> 10 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificial 



<400> 10 

gatgagttcg tgtccgtaca aca 23 
<210> 11 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificial 
<400> 11 

ctcatcagca gatcatcttc agg 23 
<210> 12 
<211> 23 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Artificial 
<400> 12 

actccagcgt ctcatcttta tgc 23 
<210> 13 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Artificial 
<400> 13 

gatggtgatc ctctctcgtt tgc 23 
<210> 14 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: Artificial 
<400> 14 

gatgagttcg tgtccgtaca aca 23 
<210> 15 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificial 
<400> 15 

cttcatcatc gagatagctg teg 23 
<210> 16 
<211> 25 
<212> PRT 

<213> T. aggregans 
<400> 16 

Glu Tyr Arg Arg Arg Leu Arg Thr Thr Tyr Leu Gly Gly Tyr Val Lys 

15 10 15 

Glu Pro Glu Arg Gly Leu Trp Glu Asn 

20 25 

<210> 17 
<211> 25 
<212> PRT 

<213> T. litoralis 
<400> 17 

Glu Tyr Lys Arg Arg Leu Arg Thr Thr Tyr Leu Gly Gly Tyr Val Lys 

15 10 15 

Glu Pro Glu Lys Gly Leu Trp Glu Asn 
20 25 

<210> 18 
<211> 25 
<212> PRT 

<213> T. fumicolans 
<400> 18 

Glu Leu Glu Arg Arg Xaa 

1 5 
Glu Pro Glu Arg Gly Leu 

20 

<210> 19 
<211> 25 
<212> PRT 

<213> T. spec. 9N7 
<400> 19 

Glu Leu Ala Arg Arg Xaa 

1 5 
Glu Arg Glu Arg Gly Leu 
20 

<210> 20 
<211> 25 



Arg Gly Gly Tyr Ala Gly Gly Tyr Val Lys 
10 15 

Trp Glu Asn 

25 



Arg Gly Gly Tyr Ala Gly Gly Tyr Val Lys 
10 15 

Trp Glu Asn 

25 
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<212> PRT 

<213> T. gorgonarius 
<400> 20 

Glu Leu Ala Arg Arg Xaa Arg Glu Ser Tyr Ala Gly Gly Tyr Val Lys 

15 10 15 

Glu Pro Glu Arg Gly Leu Trp Glu Asn 

20 25 

<210> 21 
<211> 25 
<212> PRT 

<213> P. spec. KOD 
<400> 21 

Glu Leu Ala Arg Arg Xaa Arg Gin Ser Tyr Glu Gly Gly Tyr Val Lys 

15 10 15 

Glu Pro Glu Arg Gly Leu Trp Glu Asn 

20 25 

<210> 22 
<211> 25 
<212> PRT 
<213> P. abysii 
<400> 22 

Glu Tyr Glu Arg Arg Leu Arg Glu Ser Tyr Glu Gly Gly Tyr Val Lys 

15 10 15 

Glu Pro Glu Lys Gly Leu Trp Glu Asn 

20 25 

<210> 23 

<211> 25 

<212> PRT 

<213> P. furiosus 

<400> 23 

Glu Tyr Gin Arg Arg Leu Arg Glu Ser Tyr Thr Gly Gly Phe Val Lys 

15 10 15 

Glu Pro Glu Lys Gly Leu Trp Glu Asn 

20 25 

<210> 24 
<211> 25 
<212> PRT 

<213> P. horikoshii 
<400> 24 

Glu Tyr Glu Arg Arg Leu Arg Glu Ser Tyr Glu Gly Gly Tyr Val Lys 

15 10 15 

Glu Pro Glu Lys Gly Leu Trp Glu Asn 

20 25 

<210> 25 
<211> 25 
<212> PRT 

<213> M. jannaschi i 
<400> 25 

Glu Tyr Arg Arg Arg Val Leu Thr Thr Tyr Glu Gly Gly Tyr Val Lys 
15 10 15 
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Glu Pro Glu Lys Gly Met Phe Glu Asp 

20 25 

<210> 26 
<211> 25 
<212> PRT 
<213> M. voltae 
<400> 26 

Ser Tyr Arg Glu Arg Ala Lys Phe Ser Tyr Glu Gly Gly Tyr Val Arg 

15 10 15 

Glu Pro Leu Lys Gly He Gin Glu Asn 

20 25 

<210> 27 
<211> 25 
<212> PRT 

<213> S. solfataricus 
<400> 27 

Thr Ser Ala Leu He Lys Gly Lys Gly Tyr Lys Gly Ala Val Val He 

15 10 15 

Asp Pro Pro Ala Gly He Phe Phe Asn 
20 25 

<210> 28 
<211> 25 
<212> PRT 

<213> S. acidocaldarius 
<400> 28 

Thr Ala Ala Val He Lys Gly Lys Lys Tyr Lys Gly Ala Val Val He 

15 10 15 

Asp Pro Pro Ala Gly Val Tyr Phe Asn 
20 25 

<210> 29 
<211> 25 
<212> PRT 

<213> P. islandicum 
<400> 29 

Thr Lys Ala He He Lys Gly Lys Lys Tyr Ala Gly Ala Val Val Leu 

15 10 15 

Asp Pro Pro Leu Gly He Phe Phe Asn 

20 25 

<210> 30 

<211> 25 

<212> PRT 

<213> P. occultum 

<400> 30 

Ser Glu Ala Leu He Lys Gly Lys Lys Tyr Gin Gly Ala Leu Val Leu 

15 10 15 

Asp Pro Pro Ser Gly He Tyr Phe Asn 
20 25 

<210> 31 
<211> 25 
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<212> PRT 
<213> A. pernix 
<400> 31 

Val Gly Ala He lie Lys Asp Lys Lys Tyr Arg Gly Ala He Val Leu 

15 10 15 

Asp Pro Pro Val Gly He Phe Phe Arg 
20 25 

<210> 32 
<211> 25 
<212> PRT 

<213> S. chwakuensis 
<400> 32 

Thr Ala Ala He Ser Lys Gly Lys Arg Tyr Lys Gly Ala Val Val He 

15 10 15 

Asp Pro Pro Ala Gly Val Phe Phe Asn 

20 25 

<210> 33 

<211> 2325 

<212> DNA 

<213> T. aggregans 

<220> 

<221> CDS 

<222> (1) . . (2325) 

<400> 33 

atg ata ttt gac act gac tac ata aca aag gac ggt aaa ccc ata att 48 
Met He Phe Asp Thr Asp Tyr He Thr Lys Asp Gly Lys Pro lie He 

15 10 15 

cga att ttc aag aaa gag aac ggg gaa ttt aaa ata gaa ctt gat cca 96 
Arg lie Phe Lys Lys Glu Asn Gly Glu Phe Lys He Glu Leu Asp Pro 

20 25 30 

cat ttt cag ccc tac att tac get ctt etc aaa gat gac tec get att 144 
His Phe Gin Pro Tyr He Tyr Ala Leu Leu Lys Asp Asp Ser Ala He 

35 40 45 

gat gaa ata aaa gca ata aaa ggc gag aga cac gga aaa att gtg aga 192 
Asp Glu He Lys Ala He Lys Gly Glu Arg His Gly Lys He Val Arg 

50 55 60 

gta gtc gat gca gtg aaa gtc aag aag aaa ttt ttg ggg aga gat gtt 240 
Val Val Asp Ala Val Lys Val Lys Lys Lys Phe Leu Gly Arg Asp Val 
65 70 75 80 

gag gtc tgg aag ctt ata ttt gag cat ccc caa gac gtc ccg gec eta 288 
Glu Val Trp Lys Leu He Phe Glu His Pro Gin Asp Val Pro Ala Leu 

85 90 95 

agg ggc aag ata agg gaa cat cca get gtg att gac att tat gag tac 336 
Arg Gly Lys He Arg Glu His Pro Ala Val He Asp He Tyr Glu Tyr 

100 105 110 

gac ata ccc ttt gec aag cgc tac etc ata gac aag ggc ttg ate cct 384 
Asp lie Pro Phe Ala Lys Arg Tyr Leu He Asp Lys Gly Leu He Pro 

115 120 125 

atg gag ggc gac gag gag ctt aag eta atg gec ttc gac att gag acg 432 
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Met Glu Gly Asp Glu Glu Leu Lys Leu Met Ala Phe Asp He Glu Thr 

130 135 140 

ttt tac cac gag gga gac gag ttt ggg aag ggc gag ata ata atg ata 480 
Phe Tyr His Glu Gly Asp Glu Phe Gly Lys Gly Glu He He Met He 
145 150 155 160 

age tac gec gat gag gaa gag gca agg gta att aca tgg aag aat att 528 
Ser Tyr Ala Asp Glu Glu Glu Ala Arg Val He Thr Trp Lys Asn He 

165 170 175 

gat ctg ccc tac gtt gat gtt gta tec aac gaa agg gag atg ata aag 576 
Asp Leu Pro Tyr Val Asp Val Val Ser Asn Glu Arg Glu Met lie Lys 
180 185 190 

egg ttt gtg caa att gtc agg gaa aaa gac ccg gat gtc ctg ata act 624 
Arg Phe Val Gin He Val Arg Glu Lys Asp Pro Asp Val Leu lie Thr 

195 200 205 

tac aat gga gac aac ttt gat ttg ccg tac ctt ata aaa agg gca gag 672 
Tyr Asn Gly Asp Asn Phe Asp Leu Pro Tyr Leu He Lys Arg Ala Glu 

210 215 220 

aag tta gga gtt act ctt etc ttg ggg agg gac aaa gaa cac ccc gag 720 
Lys Leu Gly Val Thr Leu Leu Leu Gly Arg Asp Lys Glu His Pro Glu 
225 230 235 240 

ccc aag att cac aga atg ggc gat age ttt gee gtg gaa att aaa ggc 768 
Pro Lys He His Arg Met Gly Asp Ser Phe Ala Val Glu He Lys Gly 

245 250 255 

aga att cac ttt gat etc ttc ccg gtt gtg egg aga acc ata aac etc 816 
Arg lie His Phe Asp Leu Phe Pro Val Val Arg Arg Thr He Asn Leu 

260 265 270 

cca aca tac acg ctt gag gca gtt tat gaa gee gtc ttg gga aaa acc 864 
Pro Thr Tyr Thr Leu Glu Ala Val Tyr Glu Ala Val Leu Gly Lys Thr 

275 280 285 

aaa age aag ctg ggt gcg gag gaa ate gee gee ate tgg gaa aca gag 912 
Lys Ser Lys Leu Gly Ala Glu Glu He Ala Ala He Trp Glu Thr Glu 

290 295 300 

gag age atg aag aag ctg gec cag tac teg atg gaa gat get agg gca 960 
Glu Ser Met Lys Lys Leu Ala Gin Tyr Ser Met Glu Asp Ala Arg Ala 
305 310 315 320 

act tat gaa etc gga aaa gag ttt ttc ccc atg gag gca gag eta gca 1008 
Thr Tyr Glu Leu Gly Lys Glu Phe Phe Pro Met Glu Ala Glu Leu Ala 

325 330 335 

aag eta ata ggc caa age gta tgg gac gtc tea aga tea age act ggc 1056 
Lys Leu He Gly Gin Ser Val Trp Asp Val Ser Arg Ser Ser Thr Gly 

340 345 350 

aac ctt gta gag tgg tac ctg tta agg gtg gca tat gag agg aat gag 1104 
Asn Leu Val Glu Trp Tyr Leu Leu Arg Val Ala Tyr Glu Arg Asn Glu 

355 360 365 

etc get ccg aac aag ccg gat gaa gaa gag tac aga agg cgt tta agg 1152 
Leu Ala Pro Asn Lys Pro Asp Glu Glu Glu Tyr Arg Arg Arg Leu Arg 

370 375 380 

act act tac ctg gga gga tac gta aaa gag ccg gaa aga ggc tta tgg 1200 
Thr Thr Tyr Leu Gly Gly Tyr Val Lys Glu Pro Glu Arg Gly Leu Trp 



(€L7) )01-26918S ( P 2 0 0 1 -2 6 9 1 88A) 

385 390 395 400 

gag aac ate acc tat tta gac ttt agg tgc eta tac ccc tea att ata 1248 

Glu Asn He Thr Tyr Leu Asp Phe Arg Cys Leu Tyr Pro Ser lie He 

405 410 415 

gtt acc cac aac gtc tec cct gac act tta gaa aga gaa ggc tgc aag 1296 
Val Thr His Asn Val Ser Pro Asp Thr Leu Glu Arg Glu Gly Cys Lys 

420 425 430 

aat tac gat gtt gec ccg ata gta ggt tat aag ttc tgc aag gat ttt 1344 
Asn Tyr Asp Val Ala Pro He Val Gly Tyr Lys Phe Cys Lys Asp Phe 

435 440 445 

ccc ggt ttc att cca tct ata etc ggg gaa tta ate aca atg agg caa 1392 
Pro Gly Phe He Pro Ser lie Leu Gly Glu Leu He Thr Met Arg Gin 

450 455 460 

gaa ata aag aag aag atg aaa get aca att gac cca ata gaa aag aaa 1440 
Glu lie Lys Lys Lys Met Lys Ala Thr He Asp Pro He Glu Lys Lys 
465 470 475 480 

atg ctt gat tat agg caa aga get gtt aaa ttg cac gca aac age tat 1488 
Met Leu Asp Tyr Arg Gin Arg Ala Val Lys Leu His Ala Asn Ser Tyr 

485 490 495 

tac ggt tat atg ggc tat ccc aag gcg agg tgg tac teg aag gaa tgt 1536 
Tyr Gly Tyr Met Gly Tyr Pro Lys Ala Arg Trp Tyr Ser Lys Glu Cys 

500 505 510 

gee gaa age gtt acc gcg tgg gga agg cac tac ata gaa atg acc ata 1584 
Ala Glu Ser Val Thr Ala Trp Gly Arg His Tyr He Glu Met Thr He 

515 520 525 

aaa gag ata gag gag aaa ttt gga ttt aag gtg eta tat gee gac act 1632 
Lys Glu He Glu Glu Lys Phe Gly Phe Lys Val Leu Tyr Ala Asp Thr 

530 535 540 

gat ggt ttt tac gee aca ata ccg gga gaa aaa cct gaa aca ate aaa 1680 
Asp Gly Phe Tyr Ala Thr He Pro Gly Glu Lys Pro Glu Thr He Lys 
545 550 555 560 

aag aaa get aag gaa ttc tta aaa tac ata aac tec aaa ctt ccc ggt 1728 
Lys Lys Ala Lys Glu Phe Leu Lys Tyr He Asn Ser Lys Leu Pro Gly 

565 570 575 

ctg etc gag ctt gag tat gag ggc ttt tac ttg aga gga ttt ttc gtc 1776 
Leu Leu Glu Leu Glu Tyr Glu Gly Phe Tyr Leu Arg Gly Phe Phe Val 

580 585 590 

gca aag aag cgc tat gcg gtt ata gac gaa gaa ggt agg ata acg aca 1824 
Ala Lys Lys Arg Tyr Ala Val He Asp Glu Glu Gly Arg He Thr Thr 

595 600 605 

agg ggt ctg gaa gtt gta agg agg gac tgg age gaa ata gee aaa gag 1872 
Arg Gly Leu Glu Val Val Arg Arg Asp Trp Ser Glu He Ala Lys Glu 

610 615 620 

acc cag get aaa gtc ttg gag gca ata ctt aaa gaa gat agt gtc gaa 1920 
Thr Gin Ala Lys Val Leu Glu Ala He Leu Lys Glu Asp Ser Val Glu 
625 630 635 640 

aaa get gtg gaa ate gtt aag gac gtt gtt gag gag ata gca. aaa tac 1968 
Lys Ala Val Glu He Val Lys Asp Val Val Glu Glu He Ala Lys Tyr 

645 650 655 
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caa gtc ccg ctt gaa aag ctt gtt ate cac gag cag att acc aag gat 2016 
Gin Val Pro Leu Glu Lys Leu Val He His Glu Gin He Thr Lys Asp 

660 665 670 

eta agt gaa tac aaa gec att ggg cct cat gta gca ata gca aag agg 2064 
Leu Ser Glu Tyr Lys Ala He Gly Pro His Val Ala He Ala Lys Arg 

675 680 685 

ctt get gca aag gga ata aaa gtg aga ccc ggc acg ata ata age tat 2112 
Leu Ala Ala Lys Gly He Lys Val Arg Pro Gly Thr He He Ser Tyr 

690 695 700 

ate gtc etc agg gga age gga aag ata agt gac agg gta att ttg ctt 2160 
He Val Leu Arg Gly Ser Gly Lys He Ser Asp Arg Val He Leu Leu 
705 710 715 720 

tea gag tat gat ccg aaa aaa cac aag tac gac ccc gac tac tac ata 2208 
Ser Glu Tyr Asp Pro Lys Lys His Lys Tyr Asp Pro Asp Tyr Tyr He 

725 730 735 

gaa aac caa gtt ctg ccg gcg gtg ctt agg ate ctt gaa gec ttc ggc 2256 
Glu Asn Gin Val Leu Pro Ala Val Leu Arg He Leu Glu Ala Phe Gly 

740 745 750 

tac aga aaa gag gac tta aaa tac caa age tea aaa cag gtt gga ctg 2304 
Tyr Arg Lys Glu Asp Leu Lys Tyr Gin Ser Ser Lys Gin Val Gly Leu 

755 760 765 

gac gcg tgg ctt aag aag tag 2325 
Asp Ala Trp Leu Lys Lys 

770 775 
<210> 34 
<211> 775 
<212> PRT 

<213> T. aggregans 
<400> 34 

Met He Phe Asp Thr Asp Tyr He Thr Lys Asp Gly Lys Pro He He 

15 10 15 

Arg He Phe Lys Lys Glu Asn Gly Glu Phe Lys He Glu Leu Asp Pro 

20 25 30 

His Phe Gin Pro Tyr He Tyr Ala Leu Leu Lys Asp Asp Ser Ala He 

35 40 45 

Asp Glu He Lys Ala He Lys Gly Glu Arg His Gly Lys He Val Arg 

50 55 60 

Val Val Asp Ala Val Lys Val Lys Lys Lys Phe Leu Gly Arg Asp Val 
65 70 75 80 

Glu Val Trp Lys Leu He Phe Glu His Pro Gin Asp Val Pro Ala Leu 

85 90 95 

Arg Gly Lys He Arg Glu His Pro Ala Val He Asp He Tyr Glu Tyr 

100 105 110 

Asp He Pro Phe Ala Lys Arg Tyr Leu He Asp Lys Gly Leu He Pro 

115 120 125 

Met Glu Gly Asp Glu Glu Leu Lys Leu Met Ala Phe Asp He Glu Thr 

130 135 140 

Phe Tyr His Glu Gly Asp Glu Phe Gly Lys Gly Glu He He Met He 
145 150 155 160 

Ser Tyr Ala Asp Glu Glu Glu Ala Arg Val He Thr Trp Lys Asn He 
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Asp Leu 

Arg Phe 

Tyr Asn 
210 
Lys Leu 
225 

Pro Lys 

Arg lie 

Pro Thr 

Lys Ser 
290 
Glu Ser 
305 

Thr Tyr 

Lys Leu 

Asn Leu 

Leu Ala 
370 
Thr Thr 
385 

Glu Asn 

Val Thr 

Asn Tyr 

Pro Gly 
450 
Glu lie 
465 

Met Leu 

Tyr Gly 

Ala Glu 

Lys Glu 
530 
Asp Gly 
545 

Lys Lys 



Pro Tyr 
180 
Val Gin 
195 

Gly Asp 

Gly Val 

He His 

His Phe 
260 
Tyr Thr 

275 

Lys Leu 

Met Lys 

Glu Leu 

He Gly 
340 
Val Glu 

355 

Pro Asn 

Tyr Leu 

He Thr 

His Asn 
420 
Asp Val 
435 

Phe He 

Lys Lys 

Asp Tyr 

Tyr Met 
500 
Ser Val 
515 

He Glu 
Phe Tyr 
Ala Lys 



165 

Val Asp 
lie Val 
Asn Phe 

Thr Leu 

230 
Arg Met 
245 

Asp Leu 

Leu Glu 

Gly Ala 

Lys Leu 
310 
Gly Lys 
325 

Gin Ser 

Trp Tyr 

Lys Pro 

Gly Gly 
390 
Tyr Leu 
405 

Val Ser 

Ala Pro 

Pro Ser 

Lys Met 
470 
Arg Gin 
485 

Gly Tyr 

Thr Ala 

Glu Lys 

Ala Thr 
550 
Glu Phe 



170 

Val Val Ser Asn Glu Arg Glu 
185 

Lys Asp 



Arg Glu 
200 
Asp Leu 
215 

Leu Leu 

Gly Asp 

Phe Pro 

Ala Val 
280 
Glu Glu 

295 

Ala Gin 

Glu Phe 

Val Trp 

Leu Leu 
360 
Asp Glu 
375 

Tyr Val 

Asp Phe 

Pro Asp 

He Val 
440 
He Leu 
455 

Lys Ala 

Arg Ala 

Pro Lys 

Trp Gly 
520 
Phe Gly 

535 

He Pro 



Pro Tyr 

Gly Arg 

Ser Phe 
250 
Val Val 
265 

Tyr Glu 

He Ala 

Tyr Ser 

Phe Pro 
330 
Asp Val 
345 

Arg Val 

Glu Glu 

Lys Glu 

Arg Cys 
410 
Thr Leu 

425 

Gly Tyr 

Gly Glu 

Thr lie 

Val Lys 
490 
Ala Arg 
505 

Arg His 



175 
Met lie Lys 
190 

Leu He Thr 
Arg Ala Glu 



Phe Lys 
Gly Glu 
Leu Lys Tyr He 



Pro Asp Val 
205 

Leu He Lys 

220 

Asp Lys Glu His Pro Glu 
235 240 
Ala Val Glu He Lys Gly 

255 

Arg Arg Thr He Asn Leu 
270 

Ala Val Leu Gly Lys Thr 

285 

Ala He Trp Glu Thr Glu 

300 

Met Glu Asp Ala. Arg Ala 
315 320 
Met Glu Ala Glu Leu Ala 
335 

Ser Arg Ser Ser Thr Gly 
350 

Ala. Tyr Glu Arg Asn Glu 

365 

Tyr Arg Arg Arg Leu Arg 
380 

Pro Glu Arg Gly Leu Trp 
395 400 
Leu Tyr Pro Ser He He 
415 

Glu Arg Glu Gly Cys Lys 
430 

Lys Phe Cys Lys Asp Phe 
445 

Leu He Thr Met Arg Gin 
460 

Asp Pro He Glu Lys Lys 
475 480 
Leu His Ala Asn Ser Tyr 
495 

Trp Tyr Ser Lys Glu Cys 
510 

Tyr He Glu Met Thr He 

525 

Val Leu Tyr Ala Asp Thr 
540 

Lys Pro Glu Thr He Lys 
555 560 
Asn Ser Lys Leu Pro Gly 



0 ) )01-26918S (P2001-269188A) 



565 570 575 

Leu Leu Glu Leu Glu Tyr Glu Gly Phe Tyr Leu Arg Gly Phe Phe Val 

580 585 590 

Ala Lys Lys Arg Tyr Ala Val He Asp Glu Glu Gly Arg He Thr Thr 

595 600 605 

Arg Gly Leu Glu Val Val Arg Arg Asp Trp Ser Glu He Ala Lys Glu 

610 615 620 

Thr Gin Ala Lys Val Leu Glu Ala He Leu Lys Glu Asp Ser Val Glu 
625 630 635 640 

Lys Ala Val Glu lie Val Lys Asp Val Val Glu Glu He Ala Lys Tyr 

645 650 655 

Gin Val Pro Leu Glu Lys Leu Val He His Glu Gin He Thr Lys Asp 

660 665 670 

Leu Ser Glu Tyr Lys Ala He Gly Pro His Val Ala He Ala Lys Arg 

675 680 685 

Leu Ala Ala Lys Gly He Lys Val Arg Pro Gly Thr He He Ser Tyr 

690 695 700 

He Val Leu Arg Gly Ser Gly Lys He Ser Asp Arg Val He Leu Leu 
705 710 715 720 

Ser Glu Tyr Asp Pro Lys Lys His Lys Tyr Asp Pro Asp Tyr Tyr He 

725 730 735 

Glu Asn Gin Val Leu Pro Ala Val Leu Arg He Leu Glu Ala Phe Gly 

740 745 750 

Tyr Arg Lys Glu Asp Leu Lys Tyr Gin Ser Ser Lys Gin Val Gly Leu 

755 760 765 

Asp Ala Trp Leu Lys Lys 

770 775 

mm^m^mm] ms] Tag mk^j^^-^m^Jtm&^Lti 

[01] H*«[DNAt*r-r S . Tag DNA*° U X 7 — -fef*5 ct fflVfo 6 o 

[02 ] Tag DNAtKU^— fe^SttSfflirCfffr'oJtP [07 ] Tag DNAjKU * 9— ^Stttf)SttWx3f V 3? 

[03 ] ft/JM^SWHS^S-rSfcftt. m^&WM&T [08] euryarchaeafcj:^crenarchaea^BMDNA* 0 'J 

rs (m^LtzXoizmp, 4o©\ 3o#) stm^t^^ ^y-^T^jm&m^MTyj^yhfr^mmz 

f<zKffcfrt><D2kb PCmm^^r/oT^n—xy/^m^ tlfz, Thermococcalesgt^^^ BffiDNA^U A 9- 

[ 04 ] m£M& iU^SSTag DNA^° ' J * y [09] fflJft£IF£S[Tag DNA^K — bfC0DNAie?!lt3 

[01] 





WT 


Y3S7F 


Y387W 


Y387H 


Y387N 


Y3S7S 


G3B9A 


Pol 


100 


150 


92 


93,6 


6,4 


17,8 


10 : 7 




10O 


90 


71 




2D5 


187 


236 


Pol/Exo 


1 


1,77 


1,29 


0,96 


0,03 


0J09 


0,04 



1 ) )01-26918S (P2001-269188A) 



[H2] 




3,3 kb 



7,5 kb 



2kb 




9 0® 



| W l | YF | YW| YH 1 YN| YS Lgwo 



2kb 



2kb 




4 0^ 



3 0#> 




[H5] 



■41 


Q 


2« - 




! 






ih 


1* - 




H 


& 


S 




i 




lCi - 


1 


H 






§ 




s- 


o 






P-. 






1 


1 








0- 











T 










pD 










\ 








V T 


:'■:■:< 


























Anil 























114—. 

66 

45***™ ■* 

21 — 



[06] 

MW WT YF YW GA YS YN YH 



Tag Taj T*q Tag Tag lag Tag Tag 
Plw TOT YW YF YH YM YX HEFI 



(S2) )01-26918S (P2001-269188A) 




(32 3 ) )01-26918S (P2001-269188A) 



[08] 



R R 



Gffl K 



L WE 



T.aogreqans 
T. litcralis 
T. lumicdans 

T. Sp=C. 9IM7 

T. gagonarius 
P. St!EC. KOD 
p. abysii 
P. furrasus 
P. horikcehii 
1UL j&nnaschii 
y '■/rftae 



fF|Y 
E 
E 
E 



R R 
R R 
R R 

R R 
R R 
R R 
R R 
R R 
ERR 



RFR 



R 
Fi 
R 
VT 



T T 
T T 

RGG 

E S 
S 
S 
3 
S 
T 
S 



R 

RQ 



AG 
AG 
G 

G 

TGG 



S1Y 



V K 

V K 

V K 

V K 

V K 

V K 



RE 



PB 



RG 



L WE 
L WE 
L WE 
L WE 
L WE 
L WE 
L WE 
L WE 
L WE 



rar~F~F 

Q E 



Euryanchasa 



a sdfataricus 
a acidncalctarius 
P. islandicurn 
P. occultum 
A. pBrniK 
3 diwakuense 



T S 

T A 

T K 

S E 

V G 

T A 



A L I 

A V I 

A I I 

A L I 

A I I 

A I E 



K G K G 
KGKK 
K G K K 
KGKK 
K D K K 
K G K n 



YQ 
Y 
Y 



G 
G 
G 
G 
RG 
K 



I D 

I D 

L D 

L D 

L D 

I D 



AG 
AG.V 



VG 

a[g]v 



F 

Y 

i r- 

I Y 

I i : 



r-M 



Crenarchaea 



ffi?[J##3l 



(S4) )01-26918S (P2001-269188A) 



1/1 

ATG ATA TTT GAC ACT GAC 
Met ile phe asp thr asp 
61/21 

AAA GAG AAC GGG GAA TTT 
jyn glu asn gly glu phe 
121/41 

CTT CTC AAA □AT GAC TCC 
leu leu lys asp asp ser 
181/61 

AAA ATT GTG AGA GIT A GTC 
lys ile val arg val val 
241/81 

GAG GCC TGG AAG CTT ATA 
glu val trp lys leu ile 
301/101 

AGG GAA CAT CCA GCT GTG 
arg glu hi 3 pro s.la val 
361/121 

CTC ATA GAC AAG GGC TTG 
Igu tie asp lys g.ly Iej 
421/141 

GAC ATT GAG ACG TTT 1 TAC 
asp il<£ glu thr phe tyr 
481/161 

AGC TAC GCC GAT <_4AG GAA 
sex tyr ala asp ylu glu 
541/131 

GTT GAT GTT GTA TCC AAC 
val aep val val ser asn 

601/2Q1 

AAA GAC CCG GAT GTC CTfc 
lys asp pro asp val leu 
€61/221 

AAA AGG GCA GAG AAG TTA 
lys arg ala glu "lys leu 
721/24 1 

CCC AAG ATT CAC AGA ATG 
pro lys lie his axg met 
781/261 

GAT CTC TTC CCG C^T GTG 
asp leu phe pro val val 
841/281 

TAT GAA GCC GTC TTG GC-A 
"_yr glu ala val leu gly 
901/301 

TGG GAA AC A GAG GAG AGC 
trp glu thr glu glu ser 
961/321 

ACT TAT GAA CTC GGA AAA 
thr tyr ylu leu gly lyti' 
1021/341 

CAA AGC GTA TGG GAC GTC 
gin ser val trp asp val 
1081/361 



[09] 



TAC ATA ACA AAG GAC GGT AAA 
tyr ile thr lys asp gly lys 

AAA ATA GAA CTT GAT CCA CAT 
lys ile glu leu asp pro h_i & 

GCT ATT GAT GAA ATA AAA GCA 
rila lie asp glu ile lys ala 

GAT GCA. GTG AAA GTC AAG AAG 
asp ala val lys val lys lys 

TTT GAG CAT CCC CAA CAC GTC 
phe glu his pro gin asp val 

ATT GAC ATT TAT GAG TAC GAC 
ile asp lie tyr glu tyr asp 

ATC CCT ATG GAG GC-C GAC GAG 
ilo pro met glu gly asp glu 

CAC GAG GGA GAC GAG TTT GGG 
his glu gly asp glu phe gly 

GAG GCA AGG GTA ATT ACA TGG 
glu si. a arg v&l ile thr trp 

GAA AGG GAG ATG ATA AAG CGG 
glu arq glu met lie lys arg 

ATA ACT TAC A AT GGA GAC AAC 
ile thr tyr asn gly asp asn 

GGA GTT ACT CTT CTC TTG GGG 
gly val Lhr leu leu leu gly 

GGC GAT AGC TTT GCC GTG GAA 
gly asp ser phe ala val glu 

CGG AGA AGC ATA AAC CTC CCA 
arg arg thr ile asn leu pro 

AAA ACC AAA AGC AAG CTG GGT 
lys thr lys ser lys leu gly 

ATG AAG AAG CTG GCC CAG TAC 
met lys lys leu ala yln tyr 

GAG TTT TTC CCC ATG GAG GCA 
glu phs phe pro met glu ai? 

TCA AGA TCA AGC ACT GGC AAC 
Ger arg ser ser Ltir gly asn 



CCC ATA ATT CGA ATT TTC AAG 
pru ile ile arg ile phe lys 

TTT" CAG CCC TAC ATT TAC GCT 
phe gin pro tyr ile tyr ala 

ATA AAA GGC GAG AGA CAC GGA 
ilo lys gly glu arg his yly 

AAA TTT TTG GGG AGA GAT GTT 
lys phe leu gly arg asp val 

CCG GCC CTA AGG GGC AAG ATA 
pro ala leu arg gly lys ile 

ATA CCC TTT GCC AAG CGC TAC 
■il^ pro phc ala lys arg tyr 

GAG CTT AAG CTA ATG GCC TTC 
glu leu lys leu met ala phe 

AAG GGC GAG ATA ATA ATG ATA 
lys gly glu lie He met ile 

AAG AAT ATT GAT CTG CCC TAC 
lys asn ile asp leu pro tyr 

TTT GTG CAA ATT GTC AGG GAA 
phe val gin ile val arg glu 

TTT GAT TTG CCG TAC CTT ATA 
phe asp lou pro tyr leu J le 

AGG GAC AAA GAA CAC CCC GAG 
arg asp lys glu hit; pro glu 

ATT AAA GGC AGA ATT CAC TTT 
ile lys gly axg ile his pho 

ACA TAC ACC- CTT GAG GCA GTT 
thr tyr thr leu glu ala val 

GCG GAG GAA ATC GCC GCC ATC 
ala glu glu ile ale .ila ile 

TGG ATG GAA GAT GCT AGG GCA 
ser mat glu asp «la arg ala 

GAG CTA GCA AAG CTA ATA GGC 
gin 1 Fin ala lys leu ilo gly 

CTT GTA GAG TGG TAC CTG TTA 
leu val glu :.ip tyr leu leu 
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AGG GTG GCA TAT GAG AGG AAT GAG CTC GCT 
arg val nla tyr glu arg asn glut leu ula 
1141/381 

AGG CGT TTA AGG ACT ACT TAC CTG GGA GGA 
arg arg leu arg thr thr tyr leu gly cly 

1201/401 

GAG AAC ATC ACC VAT TTA GAC TTT AGG TGC 
glu 53n i 1 e thr tyr leu asp ph$ arg cys 
1261/421 

GTC ICC CCT GAG ACT TTA GAA AG A GAA GGC 
val ser pro asp thr leu glu arg ylu gly 
1321/441 

GGT TAT AAG TTC TGC AAG GAT TTT CCC GGT 
•gly tyr lys P-^ e R y s L Y S a5 P P he P rQ ^ly 
13E1/461 

ACA ATG AGG CAA GAA ATA AAG AAG AAG ATG 
"hr met arg gin glu lie lys lyy lys mot 
1441/461 

ATG CTT GAT TAT AGG CAA ACA GCT GTT AAA 
met leu asp tyr arg gin arg ala val ly r .? 
1501/501 

GGC TAT CCC AAG GCS AGG TGG TAC TCG AAG 
gly tyr pro lys ala arg trp tyr ser lys 
1 561/521 

AGG CAC TAC ATA GAA ATG ACC ATA AAA GAG 
arg his tyr lie glu met thr lie lys glu 
1621/541 

TAT GCC GAC ACT GAT GGT TTT TAG CCC ACA 
Lyr ala asp thr asp gly phe tyr ala thr 

1 681 /561 

AAG AAA GCT AAG GAA TTC TTA AAA TAC ATA 
lys lj5 ala lys glu phe leu lys tyr ilo 
1741/581 

GAG TAT GAG GGC TTT TAC TTG AGA GGA TTT 
glu tyr glu gly phe tyr leu arg gly phe 
L8 01/601 

GAC GAA GAA GGT AGG ATA ACG ACA AGG GCT 
asp glu glu cly arg He thr- thr arg gly 
L361/S21 

ATA GCC AAA GAG ACC CAG GCT AAA GTC TTG 
He ala lys glu thr gin ala lys val leu 
1921/641 

AAA GCT G^G GAA ATC GTT AAG GAC GTT GTT 
lyn ala val glu ile val lys anp val val 
19B1/661 

GAA AAG CTT GTT ATC CAC GAG CAG ATT ACC 
glu lys leu val ile his glu gin lie thr 
2041/6H1 

CCT CAT GTA GCA ATA GCA AAG AGG CTT GCT 
pro his val ala ile ala lys arg leu ala 
2101/7 0 1 

ATA ATA AGC TAT ATC GTC CTC AGG GGA AC C 
ilg ile ser- tyr ile val Jen arg gly ser 
2161/721 



CCG AAC AAG CCG GAT GAA GAA GAG TAC ACA 
pro asn lys pro asp glu gl.u g^u Lyr srg 

TAC GTA AAA GAG CCG GAA AGA GGC TTA TGG 
tyr val lys glu pro glu arg gly leu trp 

CTA TAC CCC TCA ATT ATA GTT ACC CAC AAC 
ku tyr pro ser ile ile val thr his asn 

TGC AAG AAT TAG GAT G'JT GCC CCG ATA GTA 
cys " vs asn tyr asp val ala pro lis val 

TTC ATT CCA TCT ATA CTG GGG GAA TTA ATC 
phe ile pro ser ile leu gly gin 1 eu ile 

AAA GCT ACA ATT GAC CCA ATA GAA AAG AAA 
lys ala thr ilo asp pro ile glu ' ys lys 

TTG CAC GCA AAC AGC TAT TAC GGT TAT ATG 
leu his ala isn ser tyr Lyr gly tyr net 

GAA TGT GCC GAA AGC GTT ACC GCG TGG GGA 
glu nys ala glu sor val thr ala trp gly 

ATA GAG GAG AAA TTT GGA TTT AAG GTG GTA 
ile glu glu lys phe gly phe lys val leu 

ATA CCG GGA GAA AAA CCT GAA ACA ATC AAA 
ile pro gly glu lys pro glu thr ile lys 

AAC TCC AAA CTT CCC GGT CTG CTC GAG CTT 
a&n ser lys leu pro cly leu leu glu leu 

TTC GTC GCA AAG AAG CGC TAT GCG GTT ATA 
phe val ala lys lys arg tyr ala val lie 

CTG GAA GTT GTA AGG AGG GAC TGG AGC GAA 
lou glu val val arg arg asp trp ser glu 

GAG GCA ATA CTT AAA GAft GAT AGT GTC GAA 
glu ala ile leu lys glu asp ser val glu 

GAG GAG ATA GCA AAA TAC CAA GTC CCG CTT 
glu glu ile ala lys tyr gin val pro leu 

AAG GAT CTA AGT GAA TAC AAA GCC ATT GGG 
lys anp leu ser glu tyr lys ala ile gly 

GCA AAG GGA ATA AAA GTG AGA CCC GGG ACG 
ala lys gly lie lys val arg pro gly thr 

GGA AAG ATA AGT GAC AGG GTA ATT TTG CrI 
gly lys ile ser asp arg val ile leu leu 
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I'CA GAG TAT GAT CCG AAA AAA CAC P-ftG TAU GAC CCC GAC TAC TAC ATA GAA AAC CAA GTT 

ser glu tyr asp pro lys lys his lys tyr a3p pro asp lyr tyr ile glu asn gin val 
?221/741 

CTG CCG GCG GIG GT'l 1 AGG ATC CTT GAA GCC TTC GGC TAC 7\GA AAA ChG GAC TTA AAA TAC 

leu pto ala vol leu arg ile leu glu a.! a phe gly tyr arg lys glu asp leu lys tyr 
^281/761 

CAA AGC TCA AAA CAG GTT GGA CTG GAC CCG TCG CTT AAG AAG TAG 

glr. ser t,er lys gin val gly leu asp a la trp leu lys lys AMB 
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